For the past 11 years, excessive fluorides in the water supply of Bartlett, Tex., have been removed chemically. A survey was made at the beginning and at the end of this period to determine the extent of dental fluorosis among children with continuous residence. Initially, 94 per cent of children aged ten or under had positive signs of fluorosis; in 1963, only 21 per cent of this age group exhibited definite fluorosis. The consequences of these findings are discussed.
A EARLY as 1901, the condition now called dental fluorosis or mottled enamel was described in a letter written by J. M. Eager, a medical officer stationed in Naples, Italy, who reported its presence among Italian emigrants.'
The term "mottled enamel" was first used by Dr. G. V. Black in a series of articles published jointly with Dr. Frederick S. McKay2'3 in which the lesions were described in detail.
Many papers followed which reported the widespread prevalence of dental fluorosis in this country and abroad. [4] [5] [6] Because the condition occurred in such well defined geographical districts, dental fluorosis soon was associated with the lack or overabundance of some agent in the water supply.7 '8 However, initial investigations, utilizing standard water analysis methods, failed to identify the causative agent. It was not until 1931 that three investigators, working independently, established the direct relationship between mottled enamel and the fluoride content of water. [9] [10] [11] Dental fluorosis is a disease which affects the structure and appearance of enamel. Nearly every child born and raised in an endemic area, who regularly consumes the water containing excessive amounts of fluoride, is certain to be afflicted in some degree. In its milder forms dental fluorosis is characterized by opaque, paper white areas scattered irregularly over surfaces of the teeth.'2 More severely affected teeth demonstrate pitting, unsightly brown to black staining and, often, a corroded appearance which represents a confluence of hypoplastic areas. Teeth so affected are prone to attrition and, thus, early loss. Following the discovery of the etiologic agent for dental fluorosis, it was found that the disease did not occur during the lifetime of persons who drank water free from excessive concentrations of fluoride from birth to eight years of age,13"14 the period during which most permanent tooth calcification takes place. It The effluent from the plant is pumped directly to the distribution system. When approximately 1,400,000 gallons of water have been treated, the alumina becomes saturated with fluorides and must be regenerated. The fluoride concentration in the treated water varies, depending on the condition of the media. Inasmuch as the cycles between regenerations do not last longer than two weeks, and in most instances last less than one week, the variation in fluoride level should have little or no effect either on producing fluorosis or in preventing caries inhibition. When regeneration is completed, the fluorides are relatively high, but almost immediately fall to their minimum levels. Thereafter, as the cycle progresses, they gradually rise until the point is reached where the equivalent fluoride concentration of all the water in that cycle has reached approximately 1.0 ppm. The fluoride variation during a typical cycle is shown graphically in Figure 1 .
The cost of the equipment for this plant in 1951 was $11,360, including
installation. An additional $4,000 was spent for the purchase, delivery, and placement of alumina. The building which houses the equipment was furnished by the city of Bartlett as its contribution to the demonstration.
Several changes in the operation and maintenance of the defluoridation plant have been made since its installation, primarily with the intention of increasing its efficiency and, thus, reducing the operating costs. These changes, together with the use of the well producing the 3 ppm water, have reduced the chemical cost of defluoridating the pub- This measure was developed by Dean and McKay22 as a means of evaluating one group against another on the basis of average severity of fluorosis. For analytical purposes, the age groupings as seen in Table 2 were determined on the basis of the number of years which had elapsed since partial defluoridation had been initiated in Bartlett. In 1963, the only children who could have used the defluoridated water exclusively since birth were those ten years old or younger. All others had experienced at least partial calcification of their permanent teeth on the high fluoride water supply. pearance of teeth of children in this age group can be readily appreciated. Even for children 11 and over, some improvement is evident.
c. Discussion
The findings clearly show that objectionable fluorosis has been dramatically reduced among Bartlett children whose permanent teeth have calcified subsequent to defluoridation. Among the children examined in 1963 who had never consumed the high fluoride water, only about one out of five exhibited positive signs of fluorosis, and 89 per cent of these had either very mild or mild forms. No case of severe fluorosis was observed in this age group, and only two children showed enough fluorosis to be diagnosed as moderate.
It is reasonable to assume that even more favorable results would have been attained if the concentration of fluoride delivered during the past 11 years had been maintained at a lower level. In 1952, when the defluoridation plant in Bartlett was put in operation, one part per million of fluoride was recommended for all communities in the United States for the prevention of dental caries. Since then, Galagan, et al.,23-25 have demonstrated a direct relationship between air temperature, water consumption, fluoride ingestion, and the resulting effect on dental health. They suggested a range of optimum fluoride levels26'27 based on annual mean maximum daily temperature. For Bartlett, the optimum fluoride concentration should be 0.8 ppm, with a lower control limit of 0.7 ppm and an upper limit of 1.0 ppm. During the past 11 years the average concentration of fluoride in the water supply in Bartlett has been 1.17 ppm, slightly in excess of the upper control figure. Thus, if the fluoride concentration had been maintained at a level closer to the optimum, it would be expected that a greater proportion of children born subsequent to the defluoridation process would have demonstrated freedom from any fluorosis.
For older children who experienced their permanent tooth development in a period overlapping the change in water supply, the reduction has been less than for those exposed only to the defluori- The striking difference in the prevalence of fluorosis among the children who had used only the treated water and their counterparts in 1954 raised on the old water supply offers evidence that disfiguring dental fluorosis can be nearly eliminated by controlling the fluoride content in the community water system. What this means to the people of Bartlett can readily be appreciated. Unsightly mottled enamel, previously seen as an all too common occurrence, will gradually be seen less and less frequently among Bartlett residents. Loss of teeth by attrition because of grossly fluorosed enamel will subside and eventually cease to occur. These benefits will become increasingly apparent as more children are brought up completely on the fluoride-controlled water.
In Figure 3 , it was noted that the mean fluorosis score for children born since the change in the water supply was 0.42 which approaches the range (below 0. 4 
